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infrastructure was completely destroyed. Several pro- 
grams are being developed aimed at improving medical 
practice as well as at more general educational objec- 
tives. Our  university has recently been involved in 
training courses for medical doctors, given at the 
Faculty of Medicine at the University of Phnom Penh. 
The local doctors, 16 in total, differed in age and in 
their hsciplines (surgeons and non-surgeons) and also 
had their practices in different areas of the country. 
They participated very actively and enthusiastically in 
the update programs which were organized for several 
disciplines. 
During the microbiology courses it became 
apparent that many infectious diseases are virtually 
unknown to the doctors. They were almost unaware 
of the problem of schistosomiasis, a parasitic disease 
that must be very frequent in a country living mainly 
off freshwater fish and rice production. Melioidosis, 
endemic in Cambodia and the surrounding countries 
of Vietnam and Thailand, was also unknown to the 
participants. 
Furthermore, it appears that many serious infections 
are diagnosed as typhoid fever, and where neurologic 
involvement occurs this is considered as a possible 
case of Japanese encephalitis B. The question of how 
a Pseudomonas aeruginosa infection should be treated 
remained unanswered, since nobody ever diagnoses this 
infection. 
The major reason for this lack of medical know- 
ledge may be the absence of diagnostic microbiological 
laboratories in the country: none of the 16 parti- 
cipating doctors had ever taken a sample for ~rllcrobial 
culture or serologic analysis during his entire career. 
Detection of hepatitis B and HIV infection in donor 
blood and microscopic detection of acid-fast bacilli in 
sputum samples were the only exceptions. The absence 
of laboratories also results in the inability to perform 
susceptibility testing, which leads to inappropriate 
antibiotic therapy. This problem was illustrated during 
the practical exercises organized for the microbiology 
course. 
Each of the 16 doctors performed a culture of 
his own stool, in which antibiotic-containing paper 
disks were applied on the McConkey agar niediuni of 
the primary culture. The susceptibility of colonies of 
resistant coliform bacteria was analyzed in more detail 
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C h h o d i a  has ~ f f e r e d  tremendously from its recent 
turbulent history. The country and its People are 
struggling to recover from their wounds. The medical 
using firby-Bauer antibiograms. The results were sur- 
prising: six of the 16 doctors harbored Escherirhin roli 
(identified by conventional techniques) resistant to  
quinolones, two isolates were gentamicin resistant, and 
three isolates (from two subjects) were also resistant to 
cefiriaxone. The resistance rate in this small sample is 
higher than that found in hospitalized patients in 
E~~~~~ and the USA, It nyay be that in the absence of 
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susceptibility testing, a fear of infection with resistant 
organisms leads to the use of antibiotics which are 
described in the literature as having a very broad 
spectrum while being very easy to administer, i.e. 
quinolones orally and ceftriaxone intramuscularly once 
daily. 
The ceftriaxone resistance was due to an extended- 
spectrum beta-lactamase (ESBL), which could be 
shown to be plasmid mediated, since resistance could 
be transferred during in vitro transconjugation experi- 
ments. Therefore, there is a concern that this resistance 
could spread easily to other commensal and pathogenic 
bacteria in Cambodia. The possibility that this observed 
high resistance rate in E. coli represented clonal disper- 
sion, due to cross-contamination of the doctors during 
the training course, could be excluded by DNA finger- 
printing by means of arbitrarily primed P C R  [l], by 
which only two of the six isolates appeared to have 
identical fingerprints. 
These findings are rather disturbing, although they 
are probably not representative of the entire population, 
since probably only the doctors and the wealthy can 
afford self-treatment and treatment with the newer 
and more expensive antibiotics. These data illustrate 
that resistance can be very high even in developing 
countries and suggest that laboratory facilities may 
form an essential part of medical progress, especially 
important for diagnostic and therapeutic strategies. 
In a recent study, ESBLs were detected in 26% of 
Enterobacteriaceae isolated in a hospital inThailand [2]. 
These data and our limited experience illustrate that 
studies on susceptibility of bacteria in developing 
countries should be performed urgently and the results 
disseminated widely in order to enhance appropriate 
use of antibiotics. Possibly, the treatment advocated by 
the WHO, using cheap antibiotics, may be insufficient 
in certain situations. 
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Phenotypes of resistance to macrolide and lincosamide 
antibiotics in Staphylococcus species 
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Macrolide, lincosamide and streptogramin (MLS) 
antibiotics are chemically distinct, but are &ke in their 
mode of action, which is inhibition of protein synthesis 
by binding to the 23s component of the 50s ribosomal 
subunit. Three mechanisms of MLS resistance are most 
frequently encountered: (1) enzymatic target modifi- 
cation by an N6-dimethylase [l-31; (2) enzymatic 
inactivation by (a) 3-lin 4-cli 0-nucleotidyltransferase 
( l i d ) ,  (b) streptogramin A acetyltransferase (saa), and 
(c) streptogramin B hydrolase (sbh) [4-61; and (3) active 
efflux resulting in hampered erythromycin perme- 
ability (erpA) or macrolide streptogramin permeability 
(msrA) [7-91. In staphylococci, N6-dimethylase activity 
can either be constitutively expressed, or be induced by 
the presence of a macrolide. Although in the former 
situation (constitutive expression) resistance to all 
macrolide, lincosamide and streptogramin B antibiotics 
is readily detected by agar diffusion, isolates resistant to 
14- and 15-membered macrolides may still appear 
susceptible to clindamycin in the latter (inducible 
expression) [lo]. The National Committee for Clinical 
Laboratory Standards (NCCLS) guidelines for 
performing susceptibility testing by disk diffusion do 
not specifically address this issue [ll], and have been 
shown to be unreliable in detecting inducible N6- 
dimethylase activity [12]. To overcome this problem, a 
modification with the addition of lincomycin has 
recently been suggested [13]. 
During a 3-month period our laboratory 
augmented the standard susceptibility testing procedure 
(NCCLS; erythromycin and clindamycin disks not 
apposed) by including a lincomycin disk on a separate 
agar plate (Mueller-Hinton 2 cation-adjusted agar, 
bioMhrieux, Crapone, France). Erythromycin (15 pg; 
Becton Dickinson, Meylan Cedex, France) and 
clindamycin (2 pg; Becton Dickinson, Meylan Cedex, 
France) zone diameters were interpreted accordmg 
to the NCCLS guidelines [ l l ] .  Interpretations of 
lincomycin (1 5 pg; bioMkrieux, Marcy l’Etoile, 
France) zone diameters were those provided by the 
manufacturer (susceptible, 2 2 1  mm; intermediate, 18- 
20 mm; resistant, 5 17 mm). 
Staphylococci were defined as catalase-positive, 
Gram-positive cocci in clusters. Staphylococcus aureus 
and coagulase-negative staphylococci (CNS) were 
differentiated on the basis of DNase activity and free 
coagulase production. Doubtful results were confirmed 
by Staphylococcus aureus Accuprobe (Gen-Probe, San 
Diego, CA). CNS were not hrther identified to the 
species level. 
